Dynamic Response 


113 


Table 11.3 Free 
Fall 
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V — gt = (2 gH) 1 ' 2 


For the case of a propped cantilever (one end fixed and one supported) the energy 
method gives 


48.31 ( ElV 12 
L 2 \7a) 


(11.14) 


When the cantilever beam is replaced by a beam with both ends built in, the result 


70.19 / Eiy * 2 

V \lA) 


(11.15) 


In many situations the tables of formulas for frequency calculation are available. 
However, if a particular case at hand is markedly different from the standard models, 
then the energy method of derivation is certainly one of the elegant approaches to 
the problem. 


ELEMENTARY FORMULAS FOR DYNAMICS 

The basic motion of a body, without a specific reference to the forces causing that 
motion, is concerned with the distance, velocity, and acceleration as a function of 
time. In order to assist the designer with a quick estimate of certain kinematic 
parameters, Tables 11.3 and 11.4 provide a reference to the free-fall and constant- 
acceleration conditions, respectively. These two cases are probably the most com¬ 
mon in preliminary calculations. In Table 11.3, H denotes the height of the free 
fall. Table 11.4 includes the initial velocity of motion V 0 , and it also defines the 
acceleration in terms of the g values. 

Table 11.4 Constant Acceleration 


ngt 2 _ (V + V Q )t _ 


x = Vo t + _ 

2 2 2ng 

t = V ~ V ° ( V ° 2 + 2n 9 x ) 1/2 ~ Vo 

ng ng 

V = Vq + ngt = (Vq + 2 ngx) 1 / 2 



